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(57) Abstract: A system (10) for producing a library of 
oligomer comprising at least two monomers in a positionally 
determined array comprises a plurality of synthesis supports 
(150), a first plurality of support carriers (108) wherein 
each carrier (108) has a uniform array of distinct support 
holding positions for the synthesis supports (150); means 
for contacting each array of synthesis supports (150) with a 
different monomer to provide a first chemical transformation 
of the synthesis supports (150); a second plurality of support 
carriers (108) wherein each carrier (108) has a uniform 
array of distinct support holding positions for receiving the 
chemically transformed synthesis supports (150) contained in 
the first plurality of support carriers (108); transfer apparatus 
(302-304) for transferring a selected row or column of 
synthesis supports (150) from each of the first plurality of 
carriers (108) to each of the second plurality of carriers (108) 
to enable the supports (150) in the second plurality to undergo 
at least a second chemical transformation; and whereby 
each support position in each carrier identifies the chemical 
compound thereon. 
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A common feature to the spatially-addressable combinatorial library methods is that 
a unique combination of monomers is reacted to form a single oligomer or compound or, 
alternately, set of oligomer or compounds at a predefined unique physical location or 
address in the synthesis process. An example of the spatiaUy-addressable method is 
5 provided by Geysen et al. and involves the generation of peptide libraries on an array of 
immobilized polymeric pins (a solid support) that fit the dimensions of a 96-well microtiter 
plate. A two-dimensional matrix of combinations is generated in each microtiter plate 
experiment, where n x m unique oligomer or compounds are produced for a combination 
of n+ m parallel monomer addition steps. The structure of each of the individual library 
1 0 members is determined by analyzing the pin location and the monomers employed at that 
address during the sequence of reaction steps in the synthesis. 

An advantage of this method is that individual oligomer or compound products can 
be released from the polymeric pin surface in a spatially-addressable manner to allow 
isolation and screening of each discrete member of the library. Another advantage of this 
15 method is that the number of solid supports required is equal to, i.e. no larger than, the 
number of library members to be synthesized. Thus, relatively large quantities, i.e. 
micromolar quantities, of individual library members are synthesized in a practical manner 
using this method. 

Related to the Geysen pin method are the parallel synthesis methods which use a 
20 reaction vessel system such as that practiced by Cody, et al. This is the practice of 
distributing a quantity of solid supports, such as chemicaUy-derivatized polymeric resin 
beads (namely those of the composition polystyrene, polystyrene grafted with polyethylene 
glycol, or polyacrylimide, etc.) in a two dimensional matrix of n x m individual reaction 
vessels allowing the parallel addition ofasetofnxmreactive monomers to produce a set 
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S7 pioneer by FurkaetaL and Houghtea.etaL and 2) encoded methods by Gallop etal., 
Still, et al. and others. 

It is common in the practice to employ solid support-based chemistry for these 
-^AriW.^^^^^ TTresepoolsarethen 
5 ^toaseriesofr^cnvemonomers.foUowedbyarecombin^^^^ 

position of all solid supports is randomized. The solid supports are then split into a new 
setofmdividual pools, exposed*, anewseries of reactive monomer,, follow by a second 
recombination step. By repeating this split, react and recombine process all possible 
combinations of oligomer or compounds fiom the series of monomers employed are 
10 obtained, providing a large excess of solid supports are utilized. 

The number of oligomer or compounds obtained in an experiment is equal to the 

productofthemonomers employed, howler, the number ofchemical transformation steps 
required is only equal to sum of fc momm&s & 

amplification of oligomer or compounds is realized relative to the amount of chemical 
15 transformation steps employed. For instance, only nine (9) transformation steps were 

employed using three (3) amino acid monomers in a mree step process for the 

combinatorial synthesis of 27 peptide oligomer. 

Hre prior art split-pool methods produce pools of oligomer or compounds as a 

Induct of the experiment Therefore, the identification of a specific member of the library 
20 -^auyfoundbysc^tte^^ ^ 

disadvantages of the devolution split-pool methods are that (a) the technique always 
-quires that large nnxt^ 

resynthesis and bioassay are always required to deconvolute a library, and (c) since single 
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There is a need in the combinatorial chemistry art for apparatus which can carry out 
the processes and methods of the parent application. 

There is a need in the combinatorial chemistry art for apparatus which can carry out 
the processes and methods of producing the oligomer in spatially-dispersed arrays wherein 
5 the identity of the oligomer is determined by its location in the array. 
Glossary 

Monomer: As used herein, a "monomer" is any atom or molecule capable of 
forming at least one chemical bond. Thus, a "monomer" is any member of Ihe set of atoms 
or molecules that can be joined together as single units in a multiple of sequential or 

10 concerted chemical or enzymatic reaction steps to form an oligomer. Monomers may have 
one or a plurality of functional groups, which functional groups may be, but need not be, 
identical. The set of monomers useful in the present invention includes, but is not restricted 
to, alkyl and aryl amines; alkyl and aryl mercaptans; alkyl and aryl ketones; alkyl and aryl 
carboxyhc acids; alkyl and aryl esters; alkyl and aryl ethers; alkyl and aryl sulfoxides; alkyl 

15 and aryl sulfones; alkyl and aryl sulfonamides; phenols; alkyl alcohols; alkyl and aryl 
alkenes; alkyl and aryl lactams; alkyl and aryl lactones; alkyl and aryl di- and polyenes; 
alkyl and aryl alkynes; alkyl and aryl unsaturated ketones; alkyl and aryl aldehydes; 
heteroatomic compounds containing one or more of the atoms of. nitrogen, sulfur, 
phosphorous, oxygen, and other polyfunction^ molecules containing one or more of the 

20 above functional groups; L-amino acids; D-amino acids; deoxyribonucleosides; 
deoxyribonucleotides; ribonucleosides; ribonucleotides; sugars; benzodiazepines; 
P-lactams; hydantoins; quinones; hydroquinones; terpenes; and the like. The monomers of 
the present invention may have groups protecting the functional groups within the 
monomer. Suitable protecting groups will depend on the functionality and particular 
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chemistry used to construct the library. Examples of suitable functional protecting groups 
will be readily apparent to skilled artisans, and are described, for example, in Greene and 
WUtS,14 which is incorporated herein by reference. As used herein, "monomer" refers to 
any member of a basis set for synthesis of an oligomer. 
5 For example, the dimers of 20 L-amino acids form a basis set of 400 "monomers" 

for synthesis of polypeptides. Different basis sets of monomers may be used at successive 
steps in the synthesis of an oligomer. 

Oligomer: As used herein, an "oligomer" is any chemical structure that can be 
synthesized using the combinatorial library methods and apparatus of this invention, 
10 including, for example, amides, esters, thiGethers, ketones, ethers, sulfoxides, 
sulfonamides, sulfones, phosphates, alcohols, aldehydes, alkenes, alkynes, aromatics, 
polyaromatics, heterocyclic compounds containing one or more of the atoms of. nitrogen, 
sulfur, oxygen, and phosphorous, and the like; chemical entities having a common core 
structure such as, for example, terpenes, steroids, P -lactams, benzodiazepines, xanthates, 
15 indoles, indolones, lactones, lactams, hydantoins, quiriones, hydroquinones, and the like; 
chains of repeating monomer units such as polysaccharides, phospholipids, polyurethanes, 
polyesters, polycarbonates, poly ureas, polyamides, polyethyleneimines, poly arylene 
sulfides, polyimides, polyacetates, polypeptides, polynucleotides, and the like; or other 
oligomer as will be readily apparent to one skilled in the art upon review of this disclosure. 
20 Thus, an "oligomer" of the present invention may be linear, branched, cyclic, or assume 
various other forms as will be apparent to those skilled in the art Thus, "oligomer" may be 
used synonymously or interchangeably with "compound", thus describing any structure, 
organic or inorganic, which can be produced in a sequential fashion via the addition of 
monomeric units as described above. 
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supports in predetermined spatial arrays. A carrier can take any number of forms suitable 
for receiving and temporarily holding solid supports in a desirable spatial array. A "donor 
carrier" is a carrier that is loaded with solid supports and is in a position to transfer the solid 
supports to a donee carrier. A "donee or recipient carrier" is an empty carrier that is readied 
5 or positioned to receive solid supports from a donor carrier. 

Column: The term "column" as used herein for the arrangement of the solid 
supports means a vertical row. That is, column means a row that extends toward and away 
from the observer or vertically from top toward the bottom of a page. 

Row: The term row as used herein for the arrangement of the solid supports means 
10 a horizontal row that extends left to right on a page. 

DISCLOSURE OF INVENTION 

A primary object of the present invention is to provide an apparatus and method for 

the synthesis of a spatially-dispersed combinatorial library of oligomer, in which the 

1 5 oligomer are distributed in a controlled manner. 

In accordance with a primary aspect of the invention, a system for moving multiple 
supports in parallel through multiple different synthesis steps to provide a library of 
oligomer comprises at least two monomers, a plurality of synthesis supports, a first 
plurality of support carriers wherein each carrier has a uniform array of distinct support 

20 holding positions for said synthesis supports, means for contacting each array of synthesis 
supports with a different monomer to provide a first chemical transformation of said 
synthesis supports, a second plurality of support carriers wherein each carrier has a uniform 
array of distinct support holding positions for receiving said chemically transformed 
. synthesis supports contained in said first plurality of support carriers, transfer apparatus for 
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A further novel aspect of this process is that between each step the redistribution of 
the supports is carried out in a controlled fashion, such that all possible combinations of 
possible oligomer are synthesized. A further novel aspect of this process is that the 
positions of all supports are known during the synthesis experiment such that the identity 
5 of an oligomer is unequivocally established by its physical location. Thus, the applied 
method achieves a geometric amplification in the number of library members synthesized 
relative to the number of synthetic steps required while providing individual library 
members in a spatially dispersed format Thus, the use of a tagging system is eliminated for 
a split-pool synthesis experiment 
10 The apparatus and method has utility in the production of oligomer which are 

available for screening in assays for novel biological, chemical, or physical properties 
which may have commercial value. Further, the structures of these oligomer are readily 
identifiable by virtue of their physical location. The apparatus further provides a means for 
producing each oligomer in a discrete physical location which allows any predetermined 
1 5 oligomer to be readily isolated from all other oligomer in the library . Yet another advantage 
of the invention is that no excess of solid supports is required, thus enabling a larger scale 
of synthesis. 

BRIEF DESCRIPTION OF DRAWING 
20 The objects, advantages and features of this invention will be more readily 

appreciated from the following detailed description, when read in conjunction with the 

accompanying drawing, in which: 

Figs. 1 A&B is a schematic illustration of a flow diagram for a three by three array 

through a three step chemical transformation; 
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g - 2 15 3 t0 P view of a system in accordance with a* ™ , 
. ™ 30 exemplary embodiment 

oi the invention; 

Kg- 3 is a perspective view of the system of Kg 2 . 

% 4 is aperspective view of the support to carrier U~r 
5 ofFig2 . ^ rtto< ^ erloadl °gappar a tu S oftnesystem 

Kg. 5 is a side elevation view nftu* « 

on vww ot ^ apparatus of Fig. 4; 

^ ! S- 8 B is a view fc Hig . , A ^ fc ^ ^ 
orientation; corner 

Kg- 8 C is a perspective view from below of th» ™ • 
and the transport carousel; 



20 



transfer apparatus of Fig. 9 A; 
m the system of Fig. 2; 
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Fig. 11 A is an exemplary embodiment of a carrier for a plurality of solid supports 
for use in the system of Fig. 2; 

Fig. 1 1 B is side elevation sectional view taken on line 1 1B-1 IB of Fig. 1 1 A; 
Fig 12 A B & C are enlarged side elevation sectional views of the carrier to carrier 
5 transfer head of the apparatus of Fig. 8 A carrying out the process of transfer; and 

Fig 13 a schematic illustration of a control diagram for the system of Fig. 2; and 
Figs. 14 is a perspective view of an exemplary embodiment of a 24 X 24 solid 
support array using four 12 X 12 solid support carriers for use in the system of Fig. 2 

10 BEST MODE FOR CARRYING OUT THE INVENTION 

The system and method described herein is suitable for the synthesis of a library of 

oligomers comprised of two, three, or more sets of oligomer. However, the system 

described is most suitable for the synthesis of a library of oligomers comprised of three 

monomer subsets. The sums of monomers in each of these subsets may be variable. 

15 However, conveyance of the methodology to those practiced in the art may be initially 
illustrated when the sum of all monomers in each subset is equal. The sum of monomers 
in each subset is defined by n in which n is a positive integer. The solid supports are 
preferably arranged in a series of arrays of dimension n x n on suitable carriers. There are 
a total of n such arrays required for the synthesis of such a library. Therefore, the total 

20 number of oligomer in a three step synthesis is the product n x n x n. 

The n arrays of solid supports are preferably arranged in support carriers (hereafter 
referred to as "carriers 1 )- Each carrier holds an nxn array of solid supports. Alternatively, 
several carriers may be used to hold an n x n array of supports. However, preferably the 
carriers are of sufficient size to hold an entire nxn array of supports. Thus, preferably 
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thM the first row from the first array in the second series is transferred to the first row of the 
first array in the third series; the second row from first array in the second series is 
transferred to the first row of the second array in the third series; the third row from the first 
array in the second series is transferred to the first row of the third array in the third series. 
5 The first, second and third rows of supports from the second and third arrays in the second 

series are redistributed to the third series of arrays for chemical transformation step #3 in 

a similar fashion. 

It should be noted that the redistribution of supports between the chemical 
transformation steps #1 and #2 and between steps #2 and #3 is functionally identical if one 
10 simply reorients the arrays such that rows become columns and columns become rows 
(such as accomplished by a 90 degree rotation). If such a reorientation of the second series 
of arrays occurs then the columns from the second series of arrays are redistributed to 
columns in the third series of arrays. Following this second redistribution, chemical 
transformation^ ^ Usmg this redistribution method, all 

15 27 possible combinations of monomers are ensured thus producing a combinatorial library 
of 27 oligomer. 

It may be appropriate to indelibly mark the carriers whichhold the arrays usinga 
means to ensure that rows are recognized as distinct from columns in each array. 
Additionally, each carrier may also be indelibly marked to distinguish the contents of its 
20 arraysuniquelyfromothercarrier-sarrays. Preferably, a barcode reading device may be 
used to query this information from a barcode placed across the top of the columns or 

beside the rows of each carrier. 

As appreciated by those familiar in the art, this redistribution method for an nxn 
x n library is efficient, transferring entire columns or entire rows of supports 
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identical resulting oligomer library. 

apparatus are illustrated for carrying the m*h^ A 

carrying the methods and process of the invention. While these 
examples illustrate methods for ti™» 
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automatically by machine and/or partially or entirely manually. The illustrated system 
comprises three main subsystems. These comprise a solid support loading system or unit 
100, a reaction chamber system or unit 200 and a redistribution system or unit 300. The 
solid support loading system, designated generally at 100, comprises a solid support source, 
5 a support carrier or carrier source and means for loading the solid supports into the support 
carriers. The reaction chamber system, designated generally 200, comprises an array of 
reaction chambers to receive the supports for a series of chemical transformations. The 
transfer and redistribution unit, designated generally 300, comprises a transfer unit for each 
reaction chamber which works in conjunction with a conveyer system to transfer and 
10 redistribute the solid supports in a predetermined controlled fashion from carriers to 
subsequent carriers for subsequent chemical transformations. The multiple supports move 
in a predetermined controlled fashion in parallel from carrier to carrier through multiple 
different synthesis steps to provide a library of oligomer comprising at least two monomers 
wherein the oligomer are identifiable by their location or position in the carriers of the 
15 system. This predetermined systematic transfer or redistribution of the supports from carrier 
to carrier through the many steps of the process ensures that any oligomer can be identified 
by the location of its support at any time in the system. 

The solid support loading system, as best illustrated in Figs. 4 and 5, comprises a 
hopper 102 for containing source or supply of solid supports on which chemical 
20 transformation is to be carried out for loading into support carriers. The hopper 102 has 
upstanding sloped sides sloping downward and converging to a bottom central opening 1 04 
which may preferably have a grid like pattern of openings matching the openings in a 
shuttle carrier. A generally box like upstanding chute 106 is adapted to hold a supply of 
a plurality of carriers 108 for receiving and mounting the solid supports. A track 
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The system includes a plurality of reaction chambers 200 sufficient in number to 
carry out the desired reactions and produce the required number of oligomer. In a 
preferred system, the reaction chambers will be in a uniform array and which is preferably 
a circular array. This provides an array that is easy to service with a transport mechanism 
5 such as a turntable or carousel and other devices such as an automatic manipulating system. 
It also provides a continuous loop path for the carriers as opposed to a linear array, which 
would have a beginning and an end such that the carriers would have to be transported from 
the end back to the beginning. 

The system includes an array of reaction chambers suitable in number to carry out 
10 the desired reactions, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222 and 224 shown 
in a circle. The loaded support carriers are transported either manually or by suitable 
conveyor or other means to the respective reaction chambers 202, 204, 206, 208, 210, 212, 
214, 216, 218, 220, 222 and 224. In a preferred arrangement, the system has 12 reaction 
chambers and the support carriers that will be fed or loaded into the chambers are either 12 
15 in number or multiples thereof. The carriers define an array of the solid supports as used 
herein. An array may be defined by a single support (e.g. a 12 X 12 support) or by a 
plurality of the supports such as four 12 X 12 supports to define a 24 X 24 array. 

The illustrated system includes an array of twelve reaction chambers, but could 
have more or less. The reaction chambers are identical, and only one will be described in 
20 detail. A reaction chamber 202, as best illustrated in Figs 6 and 7, comprises a generally 
cylindrical base 226 on which is mounted a cylindrical vessel. The vessel may be a single 
cylindrical unit 228 or a double unit including a second section or extension 230 and a 
removable cover or closure 232. The extension 230 enables the vessel to be enlarged to 
accommodate a large carrier rack 234 with multiple carriers. The rack 234 is designed with 
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by a motor 338 through a timing belt drive 340 to selectively position or orient the pins 336 
for transferring a selected column or row.of solid supports. 

The punch pins 336 are laterally positioned to a selected one of a column or a row 
by a suitable drive mechanism such as a motor 342 driving a belt or rack 344 (Fig. 8D). 
5 The pins 336 are mounted on a moveable carriage or slide 346 (Fig. 8C) which is 
connected to and moved by belt or chain 344. The power unit such as a pneumatic cylinder 
operates to move the plunger vertically to transfer the solid supports from a loaded carrier 
to a receiving carrier. The plunger has a plurality of pins in lines corresponding to the 
holding positions of the supports in the carriers. 
10 As illustrated in Fig. 9 A, a transfer unit 302 has an elevator platform 3 50 mounted 

centrally wilhin support 328 for receiving a carrier rack 234. The elevator platform is 
raised and lowered by a suitable means such as a stepping motor or air power cylinder(not 
shown). Any number of suitable elevating mechanisms may be utilized such as pneumatic 
or hydraulic cylinders, electrical solenoid or a stepping motor device. For example, a 
1 5 stepping motor drives a rack to raise and lower the platform. A shuttle mechanism such as 
a pneumatic ram 356 is mounted on the head and operative to shuttle or move carriers from 
the rack 324 onto a track positioned under the solid support transfer head 330. 

The solid supports are loaded on or in the carriers in or with predetermined arrays, 
preferably of rows and columns, which may be equal or unequal. The loaded carriers are 
20 then transported from the support loading system either manually or by suitable means such 
as a conveyor or the like to the respective chemical reaction chambers in the system where 
the chemical transformations take place. The support carriers may have any suitable 
configuration but are preferably square with a 12 X 12 array sized and configured in order 
to cooperatively work with standard microtiter trays. Thus, oligomers can be transferred 
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The solid supports may take any suitable form for optimally supporting chemical 
transformations and for ease of handling in conjunction with suitable carriers such as 
support carriers. The support carriers may take any suitable form but are preferably of a 
configuration which will easily receive the solid supports and hold them in a fixed position 
5 to permit them to be handled or loaded into reaction chambers and the solid supports 
transferred or redistributed from carrier to carrier in preparation for each chemical 
transformation. The loading of the carriers by the loading system may be by robotics or 
other automatic means or it may be manual. 

In a preferred sequence of redistribution, row 1 will be transferred from the loaded 
1 0 donor carrier at the first transfer station 302 to row 1 in the recipient carrier at that station, 
while row 2 is transferred from the loaded donor carrier at the second transfer station 304 
to row 2 in the recipient carrier at that station, row 3 is transferred from the loaded donor 
carrier at the third transfer station 306 to row 3 in the recipient carrier at the third transfer 
station 306 and so on around the array. Thus, when the first transfer has occurred, the first 
1 5 recipient carrier will have a first row, the second recipient carrier will have a second row, 
the third recipient carrier will have a third row, the fourth recipient carrier will have a fourth 
row, and so on around the array. These transfers are preferably made simultaneously but 
may be made in sequence. 

Thereafter, the carousel is operated by rotating it either clockwise or counter 
20 clockwise, preferably clockwise, to move or transport the carriers one station so that a 
second transfer can be accomplished. At the same time the transfer punches at each station 
is moved over one column or row in position to transfer the next column. When the second 
transfer is initiated, assuming a clockwise rotation, at the first transfer station 302, row 2 
will be transferred from the loaded donor carrier at the first transfer station 302 to row 2 in 
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a first recipient carrier while all columns 2 can be transferred to a second recipient carrier 

and so on. 

In a system as described with 12 carriers with 12 X 12, the result is 1,728 oligomer 
in the library. Thus, by knowing exactly which chemical was in which of the 12 reaction 
5 chambers and the sequence in which these solid supports were exposed to those chemicals, 
allows one, at a subsequent time, to enter a particular support by number and the position 
by column and row and know exactly which chemical it has been exposed to. 

With this system, if one wishes to carry out the process with additional earners such 
as, for example, a 24 X 24 array, the process is carried out in the same manner. However, 
1 0 instead of putting in only a single carrier in each reaction chamber, a stack of four 12X12 
carriers are loaded with supports plus an empty carrier are placed in each chamber so that 
those 4 carriers give a 24 X 24 array which, in each 24 X 24 array of supports into 24 
reaction chambers, yield 13,824 discrete compounds. In the actual process after the first 
chemical reaction takes place, the stack of 4 carriers in place in the reaction chambers are 
15 washed and dried. When the first chemical transformation is completed and it is ready to 
transfer to the donee or target carrier, the racks from the chambers are loaded into the 
transfer stations. A first empty carrier from each reaction chamber is put into place on the 
carousel for transfer of columns or rows from a donor to a donee or target carrier. Once 
these have been transferred as in the prior described sequence as the transfer occurs, the 
20 carousel would advance only to 12 positions, not 24. Now, at that point, the carousel is 
backed up to position 1 again. The empty carriers are then moved onto the carousel as the 
target carriers and then indexed and columns 13-24 are transferred so that one continues 
where one left off for the other 12 columns. This is repeated for carriers three and four. The 
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Referring to Figs. 12A - 12C, a detailed illustration of a pair of support carriers 
108c and 1 08d and the transfer mechanism transferring supports from a donor carrier to a 
target carrier is illustrated. As illustrated a plurality of supports 150 are shown with a 
somewhat cylindrical configuration with hemispherical ends. The carriers, as previously 
5 described are configured with a grid like construction with wails forming a plurality of 
through openings with walls to grip and holds the solid supports in position. As shown in 
14A, a loaded carrier 108d is supported in a track 182 above an empty lower carrier 108c. 
A transfer punch mechanism 332 is disposed above the carriers with a row of punch pins 
336 aligned with a row or column of the supports in the upper carrier 108d. 
1 0 The punch is activated as shown in Fig. 1 4B whereby the plurality of punch pins 

move downward and engage and move or transfer the plurality of supports from the upper 
carrier to the lower carrier. The punch is then retracted as shown in Fig. 14C leaving the 
row or column of solid supports in the lower carrier. . 

Referring to Fig. 13, a schematic illustration of an exemplery control and power 
1 5 system for the present system is illustrated and designated generally by the numeral 400. 
A low voltage D.C. power supply 402 provides power to the three main components of the 
system to power the various motors, valves and other components. A source of pressurized 
air 404 supplies air to the support loading station and to power the support transfer stations. 
This pressurized air powers the pneumatic motors or cylinders that power or operate the 
20 various punches, shuttles and other components of these systems. A control computer or 
CPU 404 is programmed to control the various valves, switches and other components and 
functions of the system. 

Referring to Fig. 14, a carrier arrangement of four 12 X 12 carriers 108e, 108f, 108g 
and 108h for providing a 24 X 24 solid support array for the present system is illustrated 
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designed to generate machine instructions for an automated synthetic apparatus which 
would perform the necessary chemical steps and positional transformations required to 
synthesize the desired combinatorial library. 

The methods described in the body of the invention may be used to produce 

5 non-peptide, low molecular weight organic compound libraries. The synthetic chemistry 
protocols are more complex in the syntheses of many of these compounds than those 
utilized to construct peptide libraries. Additionally, there are no general methods available 
to directly sequence the structure of most of these compounds. Thus, the ease by which a 
library is decoded using the method described herein renders it suitable for the synthesis 

10 of low molecular weight compounds. The synthesis of a heterocyclic library can be 
demonstrated. 

While we have illustrated and described our invention by means of specific 
embodiments, it will be appreciated that numerous changes and modifications can be made 
therein without departing from the spirit and scope of the invention as defined in the 
1 5 appended claims. 
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CLAIMS 

[ a plurality of synthesis supports; 

uniform arrays; 

» — PtaU* Of ^ ^ ^ . ^ ^ ^ ^ 
12 plurality of support carriers; 

enable the supports in the second plurality of «,„w , 

Plurality of support earners to undergo at least a second 

16 chemical transformation; and 
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10 



18 thereon. 
2 



2 array of synthesis supports with a differs* ™ 

3 monomer 18 a of reaction chambers 

disposed in a uniform array. 

3- An apparatus accommg to Cairn 2 whemin said plurality of reaction 
2 chambers are disposed in a circular array. 



30 



WO 01/58583 PCT/US01/03953 

4. An apparatus according to claim 3 comprising a transfer apparatus for each 
2 of said reaction chambers. 

5. An apparatus according to claim 4 wherein said transfer apparatus includes 
2 a conveyer. 

6. An apparatus according to claim 5 wherein said conveyer is a turn table. 

7. An apparatus according to claim 1 wherein said support holding positions 
2 are through holes in said support carriers. 

8. An apparatus according to claim 7 wherein said transfer apparatus comprises 
2 a punch apparatus having a plurality of punch pins corresponding to a selected column or 

row of support holding positions. 

9. An apparatus according to claim 8 wherein said array of distinct support 
2 holding positions are twelve by twelve. 

10. An apparatus according to claim 9 wherein said reaction chambers are 
2 twelve in number. 

11. An apparatus according to claim 10 wherein each array is defined by 
2 multiple carriers and said reaction chambers are adapted to receive multiple carriers. 

12. An apparatus according to claim 8 wherein: 

2 said transfer apparatus comprises a turntable for positioning a recipient carrier beneath 

a transfer punch; and 

4 a positioning holder for positioning a donor carrier above the donee carrier for transfer 

of solid supports from said donor carrier to said donee carrier. 

13. An apparatus according to claim 12 wherein said plurality of punch pins 
2 are moveable laterally to positions corresponding to a selected column or row of support 

holding positions. 
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22 synthesis supports from each of said first plurality of carriers to each of said second 
plurality of carriers; 

24 whereby each support is transferred in a sequence to pre-determined positions in a 

sequence of chemical transformations so that the chemical compound thereon is identified 
26 by the support position. 

16. A system according to claim 15 wherein said plurality of reaction 
2 chambers are disposed in a circular array. 

17. A system according to claim 1 5 wherein said conveyer is a turn table. 

18. A system according to claim 1 5 wherein said support holding positions are 
2 through holes in said support carriers. 

1 9. A system according to claim 1 5 wherein each array is defined by multiple 
2 carriers and said reaction chambers are adapted to receive multiple carriers. 

20. A system according to claim 1 9 wherein said reaction chambers are twelve 
2 in number. 

21 . A method for producing a library of oligomers of defined composition, said 
2 method comprising: 

providing a plurality of synthesis supports equal to the number of oligomers to be 
4 synthesized; 

providing a first plurality of support carriers, wherein each support carrier has an 
6 array of distinct holding positions for said synthesis supports, the array defined by at least 

three groups of positions; 
8 mounting said synthesis supports in said first plurality of support carriers in said 

array of distinct holding positions; 
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composition of the oligomer thereon. 

22. A method according to claim 2 1 herein said arrays comprise columns and 
2 rows and wherein each group comprises a column or arow. 

23. A ^accordm gto ^ 
2 columns and three rows. 

24. A mdhod according to data 23 wiantin said steps of ra^T^ 
2 ^-^^.-bco^^^^^^^ 

4 plurahty of support carriers. 

25. A m«hod acoorfiog to data 23 wtaoio said steps of radisWbnting 

4 of support carriers. 
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26. A method according to claim 22 wherein: 

2 said steps of redistributing comprises at least one step of transferring each column 

of synthesis supports from each array of each of said first plurality of support carriers to a 

4 column in an array in a separate one of said second plurality of support carriers; and, 

at least one step of transferring each row of synthesis supports from each array of 

6 each of said first plurality of support carriers to a row in an array in a separate one of said 
second plurality of support carriers. 

27. A method according to claim 21 wherein: 

2 said arrays comprises at least three columns and rows; and 

said steps of redistributing comprises at least one step of transferring each column 
4 of synthesis supports from each array of each of said first plurality of support carriers to a 
column in an array in a separate one of said second plurality of support carriers; and, at 
6 least one step of transferring each row of synthesis supports from each array of each of said 
first plurality of support carriers to a row in an array in a separate one of said second 
8 plurality of support carriers. 

28. A method according to claim 22 wherein: 

2 all but one of said steps of redistributing comprises transferring synthesis supports 

from selected ones of columns and rows from each array of said first plurality of support 

4 ' carriers to columns and rows in each array in said second plurality of support carriers; and 
said one of said steps comprises transferring synthesis supports from the other of 

6 columns and rows from each array of said first plurality of support carriers to columns and 
rows in each array in said second plurality of support carriers. 
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